Herpes simplex virus gene products required for viral inhibition of expression of G1-phase functions.
HSV infection blocks G1 events in the cell cycle and arrests host cell growth in the G1 phase. To further define the mechanism of the effect and determine the viral gene product(s) responsible, we examined various mutant viruses for their effects on cell cycle regulatory proteins (pRb, cyclin D1, and cdk4) and on cell cycle progression into S phase. Unlike the wild-type virus, the ICP27 mutant virus was defective for blocking the phosphorylation of pRb proteins, and the normal pRb pattern was restored in cells infected with a rescued virus. The virion host shutoff (vhs) function, DNA replication, and late gene functions were not required for the virus-induced effects on pRb protein. BrdU incorporation in synchronized HSV-infected cells showed that ICP27 was required for blocking the cell cycle in the G1 phase. Furthermore, ICP27, ICP4, ICP0, and vhs were required for blocking the induction of the G1 cell cycle regulators cyclin D1 and cdk4 in HSV-infected cells. Both ICP27 and the vhs function contributed to the reduction of cyclin D1 mRNA levels in HSV-infected cells: These results provide evidence that HSV-1 ICP27 protein is essential for viral inhibition of G1-phase functions and that certain other HSV proteins are required for some of the viral effects on the cell cycle. Finally, these results show that HSV-1 ICP27 and vhs act jointly to reduce host mRNA levels in infected cells.